Impaired endothelium-dependent relaxations in hypertensive resistance arteries involve cyclooxygenase pathway.
Endothelial cells modulate vascular tone by releasing endothelium-derived relaxing (EDRF) and contracting factors. An imbalance of these factors in hypertension could contribute to increased peripheral vascular resistance. Mesenteric resistance arteries of Wistar-Kyoto (WKY) and stroke-prone spontaneously hypertensive rats (SHRSP) were suspended in a myograph filled with physiological salt solution (37 degrees C; 95% O2-5% CO2). In WKY rings contracted with norepinephrine, acetylcholine (10(-9)-10(-4) M) evoked endothelium-dependent relaxations (88 +/- 2%, IC50 7.3 +/- 0.1; n = 31). Hemoglobin (10(-5) M) but not meclofenamate (10(-5) M) reversed the relaxations delineating EDRF as the mediator. Nitric oxide (3 X 10(-9)-10(-5) M) induced comparable relaxations as acetylcholine. In SHRSP, relaxations to acetylcholine but not those to nitric oxide were impaired (61 +/- 5%, IC50 greater than 6.6 +/- 0.4; n = 24; P less than 0.005). In SHRSP, meclofenamate but not the thromboxane synthetase inhibitor CGS 13080 normalized endothelium-dependent relaxations. Relaxations to sodium nitroprusside were enhanced in SHRSP both in rings with and without endothelium. Thus our results are compatible with the concept that endothelium-dependent relaxations in resistance arteries are mediated by nitric oxide. In SHRSP, endothelium-dependent relaxations are impaired because of a cyclooxygenase-dependent substance interfering with the release and/or action of EDRF.